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Abstract 
 

The development of artificial intelligence technology, particularly Generative 
Artificial Intelligence (AI), presents new opportunities for innovative learning 
methods in vocational Education. This study aims to utilise Generative AI in creating 
a green work environment simulation as a learning medium for Work-Integrated 
Learning (WIL), with a focus on environmental and eco-friendly industries. This 
simulation is designed to provide an in-depth and interactive learning experience 
while strengthening students' competence in applying sustainability principles and 
green work practices in the industrial world. The research method employed is an 
experiment involving the development of a Generative AI-based simulation 
prototype that integrates elements of a green work environment, including waste 
management, energy efficiency, and the utilisation of renewable resources. The 
research participants were vocational program students who participated in Work-
Integrated Learning (WIL). The evaluation was conducted by measuring the increase 
in understanding of the concept of green industry and the practical skills acquired 
through simulation. The study's results showed that the use of Generative AI-based 
simulation significantly increased students' learning motivation, theoretical 
understanding, and practical skills compared to conventional learning methods. In 
addition, this simulation also facilitates the development of soft skills, such as 
decision-making and problem-solving, in the context of green work. Thus, the use of 
Generative AI in green work environment simulations makes a positive contribution 
to improving the quality of environmentally friendly industry-based Work-Integrated 
Learning (WIL) Programs in vocational Education institutions. This study offers 
recommendations for vocational Education institutions to adopt AI technology, 
supporting adaptive, innovative, and sustainable learning processes that produce a 
competent and environmentally conscious workforce. 
 
Keywords: Generative AI, Green Work Environment, Work Integrated Learning. 
 
A. INTRODUCTION 

Rapid industrial development and changes in digital technology currently 
require vocational Education institutions to prepare human resources who are not 
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only technically competent but also have awareness and the ability to apply the 
principles of environmental sustainability. Green Skills Education encourages its 
integration into the vocational school curriculum, enabling students to be more aware 
of environmental conservation and the responsible use of technology. To prepare 
graduates for the era of the ever-growing green industry (Abo et al., 2024), the concept 
of an environmentally friendly industry, also known as a green industry, is crucial in 
addressing global challenges such as limited natural resources, climate change, and 
environmental degradation. Therefore, there is a strategic need to incorporate 
sustainability elements into vocational Education programs (Cabral et al., 2019) 

One practical approach to link Theory with industrial practice is the Work 
Integrated Learning (WIL) Program, which integrates workplace learning into 
Education. However, the challenge in implementing green industry-based Work-
Integrated Learning (WIL) lies in providing realistic and immersive learning 
experiences without relying on internship opportunities in related industries. 
Therefore, interactive and adaptive learning methods must be developed to simulate 
green work environments. The construction of a "sustainable construction laboratory" 
is a concrete example of how work-based learning (WIL) can combine Theory and 
practice in an environmentally friendly context (V Bjorch et al., 2024) 

Generative Artificial Intelligence (AI) technology is an innovative solution for 
virtual learning simulations that can simulate complex and dynamic work scenarios. 
Digital innovations, such as generative AI, significantly enhance sustainability 
through eco-innovation in digital Education, thereby strengthening the alignment of 
learning outcomes with the Sustainable Development Goals (Low et al., 2025). Using 
data and intelligent algorithms, AI can create realistic content, interactions, and 
responses, thus simulating various situations in a favourable work environment, such 
as the use of renewable energy, waste management, and the application of rational 
practices (Bolon et al., 2024). By utilising this technology in WIL programs, students 
can learn and practice in a green industry context without needing to be directly on 
the work site. 

Integrating Generative AI into educational environments has great 
transformational potential, as it personalises learning, increases accessibility, and 
reduces resource use, thereby promoting educational sustainability (Al Qaysi et al., 
2025). However, the adoption of AI in vocational Education, especially for green 
industry-based work-integrated learning (WIL) programs, still faces many challenges. 
These include limited infrastructure, teacher availability, and the need for curricula to 
be up-to-date with industry practices and technologies. Therefore, this study aims to 
develop and evaluate a green work environment model based on generative artificial 
intelligence as an innovative learning tool for work-integrated learning (WIL) 
programs. Additionally, this study offers suggestions on how this technology can be 
applied in vocational Education institutions. 

By presenting an AI-based green work simulation, it is expected that students 
will more easily understand the concepts and practices of environmentally friendly 
industries while improving the technical and soft skills required in the workplace 
(Abulibdeh et al., 2024). This research is also expected to make a contribution to the 
vocational Education literature on the integration of innovative technology to support 
the development of competent and environmentally aware human resources. In 
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addition, the results of this study can serve as a reference for Education policymakers 
and WIL program managers in developing innovative learning strategies that are 
relevant to the needs of the future green industry. 
 
B. LITERATURE REVIEW 

1. Generative Artificial Intelligence in Vocational Education 
Generative Artificial Intelligence (AI) is a branch of AI technology that can 

generate new content and intelligent interactions based on existing data. In the context 
of Education, generative AI has been used to create adaptive learning media and 
interactive simulations, thereby increasing the effectiveness of the learning process. 
The use of generative AI in learning simulations can enhance student motivation and 
engagement by providing personal and realistic learning experiences (Guan et al., 
2020). Additionally, this technology can provide real-time feedback, which is very 
useful for learning practical skills (Wang et al., 2024). In the field of vocational 
Education, the use of generative AI has great potential to support practice-based 
learning, especially in Work-Integrated Learning (WIL) programs that integrate 
Theory and real-world work experience. The development of AI-based simulations 
enables students to practice in a virtual environment that mimics real-world work 
situations, thereby improving both technical skills and soft skills, such as problem-
solving and decision-making (Rashid et al., 2024). 

 
2. Green Work Environment and Eco-Friendly Industry Simulation 

The green industry emphasises the application of sustainability principles, 
which include reducing negative environmental impacts through the efficient 
management of resources, energy, and waste (Li, 2024). In the context of vocational 
Education, green work environment simulations play a crucial role in equipping 
students with the understanding and skills required by the green industry. These 
simulations provide a safe and flexible learning environment for understanding green 
work practices, including waste management, renewable energy utilisation, and 
carbon emission reduction strategies (Contini et al., 2025). Virtual simulations that 
integrate green work environment principles can increase students' environmental 
awareness and job readiness in the sustainable industrial sector (Nystrom et al., 2024). 
With the advancement of digital technology, these simulations can be increasingly 
combined with generative AI to create more dynamic, realistic, and interactive 
learning scenarios. 

 
C. METHOD 

The development of a generative AI-based green workplace simulation for 
Work-Integrated Learning (WIL) Programs follows a structured approach guided 
by the ADDIE model, which includes five phases: Analysis, Design, Development, 
Implementation, and Evaluation. 
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Figure 1. Research Methods 

Each phase is critical to the successful creation and implementation of the 
simulation tool, which aims to enhance vocational Education and prepare students for 
careers in the green industry. The process will span 8 months, with clear objectives, 
activities, and outcomes outlined in each phase. 

 
1. Analysis (Month 1) 

The first phase, Analysis, establishes the foundation for the entire project by 
identifying learning needs and simulation objectives. This phase focuses on 
understanding the current state of vocational education, green industry needs, and 
the potential role of AI in shaping this domain. During the first two weeks, a needs 
analysis will be conducted, including surveys and interviews with educators and 
industry experts to gather insights into green industry demand and education gaps. 
In weeks 3 and 4, a literature review will be conducted to explore existing AI 
applications in vocational education and green work environments. The main 
deliverable in this phase is the Feasibility Study report, which will detail the target 
audience, learning needs, and potential outcomes. Additionally, a social media 
presence will be established for continued project dissemination and stakeholder 
engagement. 
 

2. Design (Month 2-3) 
In the Design phase, the focus shifts to planning the structure and components 

of the learning materials. The goal is to define learning outcomes, design content, and 
select assessment strategies. In the first two weeks, clear learning outcomes will be 
defined, and the project team will begin developing a storyboard for the AI-driven 
simulation. This storyboard will provide a visual guide to the simulation flow, 
interaction patterns, and key features. In weeks 3 and 4, a design document will be 
completed, detailing the AI features, content structure, interactivity, and assessment 
tools. Feedback will be gathered from stakeholders, including teachers and industry 
professionals, to ensure that the design aligns with vocational education goals and 
industry needs. The final output of this phase will be a Prototype/Preliminary Design 
document, outlining the structure, features, and design principles of the simulation. 
 

3. Development (Month 4-5) 
The Development phase is where the actual AI-based simulation is built. 

During the first two weeks of month 4, the team will start developing the first 
prototype based on the design document. This prototype will integrate basic features 
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such as AI-driven real-time feedback and scenario-based simulation. Weeks 3 and 4 
will focus on refining the prototype, addressing technical issues, and incorporating 
further AI features. In month 5, the team will conduct internal testing to identify and 
fix bugs, improve the performance and usability of the simulation. The main 
deliverables in this phase are a working prototype of the AI-driven green workplace 
simulation and the filing of a patent application for the AI simulation tool under the 
simplified patent scheme. This will secure the intellectual property rights for the 
technology developed. 
 

4. Implementation (Month 6) 
The Implementation phase marks the launch of the prototype to the target 

audience. In the first two weeks of month 6, the AI-driven simulation will be deployed 
to a pilot group of vocational students and instructors. These groups will test the 
simulation in a real-world setting, allowing the project team to gather feedback on 
usability and effectiveness. Weeks 3 and 4 will involve teacher training sessions, 
where instructors will be trained on how to integrate the simulation into their Work 
Integrated Learning (WIL) program. Feedback will be gathered from students and 
instructors to evaluate the impact of the simulation on learning outcomes and 
engagement. The final deliverables for this phase include a Showcase, where the 
simulation prototype will be showcased to the public, industry partners, and 
academic institutions, as well as ongoing social media updates to share progress and 
generate interest. 
 

5. Evaluation (Month 7-8) 
The final phase, Evaluation, focuses on assessing the effectiveness of the AI 

simulation. Evaluation is an ongoing process throughout development, but becomes 
especially important in this phase. During the first two weeks of month 7, formative 
evaluation will be conducted through surveys, quizzes, and interviews with students 
and instructors. This will help assess the impact of the simulation on engagement and 
learning outcomes. In weeks 3 and 4, the project team will gather feedback from 
industry experts to evaluate whether the simulation aligns with a real-world work 
environment. In month 8, the project team will compile all feedback, analyze the data, 
and prepare a final evaluation report. This report will include recommendations for 
scaling the AI-based simulation to other vocational institutions and industries. Key 
deliverables for this phase include a research paper to be submitted to a national 
journal (SINTA 4) and posters for academic and industry conferences to present the 
project findings. 

 
D. RESULTS AND DISCUSSION 

1. Preliminary Study 
Vocational Education institutions in Indonesia play a crucial role in preparing 

skilled workers who meet industry needs. However, industrial developments that 
increasingly emphasize the principles of sustainability and environmentally friendly 
technology require a more relevant and adaptive learning approach. The challenges 
faced include limited green work environment simulation facilities, lack of integration 
of advanced technology in the curriculum, and minimal active collaboration between 
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schools and green industries. On the other hand, technological advances such as 
Generative AI provide great opportunities to create realistic, dynamic, and 
environmentally friendly work environment simulations. This technology enables 
students to experience the working environment of an ecologically friendly industry 
through the Work-Integrated Learning (WIL) approach without relying entirely on 
real-world practices that often have limited access. 

Through the use of Generative AI, vocational learning can be transformed into 
more contextual, interactive, and supportive of the development of 21st-century skills, 
such as collaboration, technological literacy, and environmental awareness. However, 
this integration requires a structured design and support from a collaborative learning 
ecosystem. This study aims to develop a green work environment simulation based 
on Generative AI as part of the WIL program to improve the readiness of vocational 
Education graduates to face the world of work based on green industry adaptively 
and sustainably. 

Table 1. Analysis of the Need for Learning Media Facilities Related to Modern 
Agricultural Tourism 

No Question Answer Options Percentage 

1 Do vocational school students and teachers need 
digital learning media to understand the concept of 
environmentally friendly industries? 

Yes 80% 

No 20% 

2 What types of learning media are most needed to 
support the Work Integrated Learning (WIL) 
program? 

Video Tutorial 35% 

E-Book 40% 

Interactive Online 
Training 

15% 

3 Are students and teachers open to the use of 
Generative AI-based simulations for work practice? 

Yes 72% 

No 28% 

4 Does industrial mentoring in the form of WIL need 
to be carried out continuously in vocational schools? 

Yes 70% 

No 30% 

5 Do students find it difficult to access direct green 
industry experience? 

Yes 81% 

No 19% 

6 Can the use of virtual simulations such as green work 
environments help understand industrial work 
processes? 

Yes 85% 

No 15% 

7 Does the learning in vocational schools instill 
sustainability and environmental values? 

Yes 10% 

No 28% 

Not yet optimal 62% 

8 Are students interested in a digital simulation-based 
industrial training program? 

Yes 74% 

No 26% 

9 Are schools ready to collaborate with industry in 
technology-based WIL program collaboration 
schemes? 

Yes 78% 

No 22% 

10 Is an innovative technology-based learning system 
needed to support vocational school students' work 
readiness? 

Very Necessary 60% 

Need 30% 

No need 10% 

Based on the results of the needs analysis conducted among students and 
teachers in vocational Education institutions, it was found that most respondents were 
aware of the importance of digital learning media in supporting an understanding of 
environmentally friendly work environments. As many as 89% of respondents stated 
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that they needed digital learning media, with e-books (40%) and video tutorials (35%) 
being the most popular types of media. Both of these media are considered practical 
and easy to use in the learning process in vocational schools. As many as 72% of 
respondents also stated that they were open to using new learning methods based on 
work environment simulations, especially those that depict green industry conditions. 
Interactive multimedia based on simulations can enhance the learning outcomes of 
vocational students, supporting the adoption of new learning methods that 
incorporate work environment simulations (Hidayat et al., 2024). This indicates that 
there is an excellent opportunity to offer a more realistic learning experience that is 
relevant to the needs of today's workforce. Even so, 70% of respondents considered 
that mentoring and guidance from schools and the industrial world were still very 
much needed so that students could understand the work process as a whole. Digital 
transformation is essential in vocational Education as a collaborative effort involving 
various stakeholders, including schools and industry, to provide broader benefits (Xu 
et al., 2024) 

It was also found that 81% of respondents still had difficulty gaining direct 
experience in a work environment oriented towards the principles of sustainability. 
This is one of the key reasons for developing a learning model that enables students 
to understand environmentally friendly work processes without always requiring an 
industrial setting. As many as 85% stated that the work simulation method would be 
beneficial in the learning process and improve students' readiness for the workforce. 
Simulation-based learning environments can effectively prepare students for complex 
work environments by providing realistic scenarios that enhance decision-making 
skills and foster an understanding of sustainable practices. Simulation-based learning 
environments can effectively prepare students for complex work environments by 
providing realistic scenarios that enhance decision-making skills and foster an 
understanding of sustainable practices (Nurdin et al., 2022). In terms of curriculum, 
only 10% stated that current learning has effectively taught sustainability values, 
while 62% stated that these values have not been fully maximised. This highlights the 
need to update the learning approach to place greater emphasis on the principles of 
the green industry and a sustainable environment. The integration of sustainability 
principles in vocational Education in Indonesia emphasises that learning approaches 
that emphasise the principles of green industry and a sustainable environment need 
to be updated to meet the needs of today's workforce (Mustofa et al., 2024). 

As many as 74% of students stated that they were interested in participating in 
training or learning programs that present industry work practices through 
simulations. This reinforces that a more visual and applied learning approach is in 
high demand. Additionally, 78% stated that the school is ready to collaborate with 
industry through learning activities that are integrated with the world of work. 
Industrial Education, achieved through collaboration between the industrial world 
and vocational schools, is a solution to preparing graduates who are competitive and 
relevant to industry needs (Hamid et al., 2022). Finally, as many as 90% of respondents 
considered that there is a need for a more innovative learning system that closely 
mimics real industrial conditions so that students are better prepared to enter the 
workforce. In vocational Education and professional training, simulations are often 
designed to help students learn how to engage in professional practice (Tzafilkou et 
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al., 2022). These data show that the development of learning through environmentally 
friendly work environment simulations is urgently needed to improve student 
competence and strengthen the connection between Education and industry. 
 

2. Curriculum Development and Learning Materials 
a. Learning Concept 

In facing the challenges of globalization and climate change, the education 
sector, especially in vocational schools, must be able to answer the needs of industry 
that are increasingly moving towards the principles of sustainability and 
environmental friendliness. Therefore, the development of curriculum and learning 
materials that are relevant to the needs of the green industry is very important. The 
concept of learning based on environmentally friendly work environment simulation 
(green work simulation) is here to bridge the gap between the theory taught in schools 
and real practice in the industrial world. 

This curriculum is designed to provide students with skills that are not only 
technical in nature, but also introduce them to the values of sustainability that are key 
to the world of work in the era of industry 4.0. Through a project-based learning 
approach, experiential learning, and contextual teaching, students are involved in real 
simulations that require them to plan, implement, and evaluate environmentally 
friendly work processes. Thus, they not only understand the theory of energy 
efficiency and waste management, but also learn how to apply them in the industrial 
world. In addition, the use of technology in the form of digital modules, application-
based simulations, and e-learning platforms supports learning flexibility that allows 
students to learn anytime and anywhere. Thus, this curriculum is expected to produce 
graduates who are ready to face the demands of sustainable industry and contribute 
to the development of an inclusive and competitive green economy. 

 
Figure 2. Green Work Simulation Learning Materials and Media 
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Learning materials are developed in the form of interactive digital modules, 
work process simulation videos, green industry themed board games, and case study-
based practice worksheets. All materials are linked to simulations of the world of work 
in manufacturing, waste management, energy efficient production systems, and 
environmentally based quality control. The learning platform is also equipped with a 
competency achievement monitoring dashboard system to make it easier for teachers 
and students to monitor learning progress. Students will learn in a simulation room 
(smart learning corner or green mini-lab) designed to resemble a real workplace, 
complete with production scenarios, environmental audit processes, and efficiency 
evaluations. In this practical activity, participants not only work technically, but are 
also invited to analyze the impact of the production process on the environment, as 
well as design sustainable improvement solutions. 

 
Figure 3. Implementation of Experiential Learning through Environmentally 

Friendly Production Process Simulation 
The uniqueness of this curriculum lies in the involvement of students in real 

work roles in turns (job rotation simulation), where they experience firsthand the 
work process from planning, production, to waste control. This learning also develops 
soft skills such as leadership, work communication, time management, and 
environmental responsibility, which are essential competencies in the world of work. 
In addition, participants are invited to build a digital portfolio that contains 
documentation of work practices, case study reports, and personal reflections. 
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Figure 4. Integration of Green Industry Values in Vocational Curriculum 

This curriculum also integrates sustainability values into all vocational 
subjects, for example through the themes of energy efficiency, 3R (Reduce, Reuse, 
Recycle), and circular economy, so that students understand that sustainability is part 
of the daily work process. At the end of the program, participants will take part in a 
quality and environmental audit simulation, and present work process innovations 
that have been designed during the training. Overall, this learning concept aims to 
create vocational school graduates who are not only technically competent, but also 
have environmental awareness, are adaptive to industry changes, and are ready to 
contribute to a sustainable world of work. 

b. Platform Development 
This Generative AI-based chatbot platform is designed to support the 

implementation of green work environment simulations in the Work Integrated 
Learning (WIL) program in vocational Education institutions. 

 
Figure 5. Green WIL Chatbot 

The goal is to provide contextual learning experiences to students through 
realistic digital interactions based on the principles of environmentally friendly 
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industries. This chatbot presents work scenarios that reflect sustainable practices, such 
as waste management, energy efficiency, and the use of low-carbon raw materials. In 
its interactions, the chatbot can act as an industry mentor, superior, or coworker who 
provides instructions, challenges, and feedback based on the role and context of the 
student's expertise, such as engineering, office, or agribusiness. 

In addition, the chatbot is equipped with an eco-skills assessment module that 
allows students to answer quizzes or reflective questions dynamically to measure 
their understanding of environmentally friendly practices. There is also a decision-
making challenge feature where students are asked to respond to real work situations, 
such as determining energy-saving procedures or choosing work strategies based on 
zero-waste principles, which will then be analyzed by the chatbot. The system 
provides adaptive feedback and suggests further learning paths based on user 
performance, both for independent learning and integrated into the curriculum. All 
interactions are systematically recorded so that teachers can monitor the development 
of student competencies and use them as part of evaluation or digital portfolio 
development. With the implementation of this platform, vocational Education 
institutions can present a flexible green industry-based learning experience, even 
without physical ties to the business world. This supports the transformation of 
vocational Education that is adaptive to the challenges of the green economy and the 
Industrial Revolution 5.0. 

 
3. Material Validation Test 

As part of the development of the Work Integrated Learning (WIL) program 
based on environmentally friendly industries in vocational education institutions, a 
validation test was conducted on learning materials that utilize Generative AI in the 
Green Work Environment simulation. This validation aims to assess the feasibility of 
the content, quality of presentation, and relevance of the material to the needs of the 
world of work that is oriented towards green practices and technological 
transformation. The validation process was carried out by three expert validators who 
have backgrounds in vocational education, intelligent digital technology, and the 
development of environmentally friendly industries. 

The assessment instrument consists of 20 indicators covering various aspects 
ranging from the suitability of the material to the learning objectives, the 
sophistication of the content and technology, contextualization to the green work 
environment, to interactivity and potential integration in the industrial ecosystem 4.0. 
The assessment is carried out using a scale of 1-5, where the final results are analyzed 
in the form of a total score, percentage of eligibility, and evaluation category. The data 
from the validation test results of the learning materials are presented in Table 2 
below. 

Table 2. Learning material test assessment data 

No Selected Criteria 
Validator 
Value 1 

Validator 
Value 2 

Validator 
Value 3 

Total Percentage 
Evaluation 

Criteria 

1 Suitability of materials to 
learning objectives 

4 5 4 13 86.7 Good 

2 Suitability of materials to 
the context of green 
industry 

5 4 5 14 93.3 Very good 
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3 Accuracy of 
environmentally friendly 
work environment 
simulation content 

4 4 4 12 80.0 Enough 

4 Up-to-date materials 
with Generative AI 
technology 

5 5 5 15 100.0 Very good 

5 Systematic presentation 
of material 

3 4 4 11 73.3 Enough 

6 The language used is easy 
to understand 

4 5 5 14 93.3 Very good 

7 Language suitability for 
vocational students 

4 4 5 13 86.7 Good 

8 Attractive visualization 
of green work 
environment 

5 5 4 14 93.3 Very good 

9 Interactivity in 
presentation (if digital) 

5 4 5 14 93.3 Very good 

10 AI-based learning 
innovation for green 
industry 

4 4 4 12 80.0 Enough 

11 Suitability of 
illustrations/images to 
the content of the 
material 

5 4 5 14 93.3 Very Good 

12 Depth of material 
according to target 
education level 

5 5 5 15 100.0 Very good 

13 Integration of local 
wisdom values in the 
context of green industry 

4 4 5 13 86.7 Good 

14 Relevance of material to 
local character and 
environmental issues 

4 4 4 12 80.0 Enough 

15 The accuracy of the 
examples given 

5 4 5 14 93.3 Very good 

16 Materials support 
contextual learning 

5 5 5 15 100.0 Very good 

17 Suitability of materials 
with the latest 
technological 
developments 

4 4 4 12 80.0 Enough 

18 The material encourages 
active involvement of 
participants in the 
simulation. 

4 5 4 13 86.7 Good 

19 There are elements of 
competency 
evaluation/measurement 

5 5 5 15 100.0 Very good 

20 Material potential in 
building a technology-
based village export 
ecosystem 

5 5 5 15 100.0 Very good 

Average 13.5 90.0 Good 

https://www.journal.uinsgd.ac.id/index.php/branding


 
ARTIKEL 

BRANDING: Jurnal Ilmiah Manajemen dan Bisnis       91 
Jurusan Manajemen FEBI UIN Sunan Gunung Djati Bandung 
https://www.journal.uinsgd.ac.id/index.php/branding  

Based on Table 2, three expert validators consisting of vocational education 
experts, artificial intelligence (AI) technology, and green industry assessed 20 
indicators to test the quality, suitability, and effectiveness of digital learning materials. 
This material is designed to support Work Integrated Learning (WIL) based on Green 
Work Environment simulations with the utilization of Generative AI technology, 
which is intended for students in vocational education institutions in facing the 
transformation towards an environmentally friendly industry. The validation results 
show that the material obtained an average total score of 13.5 out of a maximum of 15 
points, with a feasibility percentage of 90.0%. Based on the evaluation criteria, the 
material is included in the "Good" category and is highly recommended for 
implementation in future-oriented contextual learning. 

Most of the indicators with the highest scores (100%) include the latest 
references and technologies, the depth of the material according to the level of 
vocational education, support for contextual learning, clarity of competency 
evaluation, and the potential to encourage a technology-based green industry 
ecosystem. Contextual learning strategies combined with a clear competency-based 
assessment framework contribute to students' deeper understanding and readiness 
for real-world application, especially in the green technology sector (Kim et al., 2021). 
These results indicate that the material has been designed with an innovative 
approach that not only delivers substantial content but also stimulates the 
development of students' mindsets towards sustainability, technology, and green 
work practices that are relevant to the modern industrial world. In addition, several 
other aspects also show "Very Good" quality such as the interactivity of digital 
presentation, the suitability of the language to the target audience, illustrations that 
support the content, and visual appeal. Innovative learning design encourages critical 
thinking skills and a sustainable mindset that are very important for green industry 
practices (Al-Fadhli et al., 2020). This shows that the material not only presents 
cognitive content but also pays attention to attractive and communicative digital 
learning design factors. However, there are several indicators with the category of 
“Sufficient” (values between 73.3–80%), such as systematic presentation, accuracy of 
information, and local wisdom values displayed in the content. This is important 
input for improvement, especially in the aspects of narrative preparation, local 
context, and stronger integration of cultural values in the green work simulation. 

Overall, the results of this validation indicate that the learning materials are 
very feasible to be used as part of vocational learning innovations based on smart 
technology and sustainable environment. The materials have great potential to be 
developed into interactive and applicable digital modules in supporting project-based 
learning systems, active involvement of students, and the formation of 
environmentally aware work readiness in the future vocational education ecosystem. 
The learning strategies used to improve green skills use project-based and problem-
based approaches that encourage critical, innovative, and responsible thinking 
(Saputri et al., 2024) 

 
4. Media Validation Test 

Validation of learning media is carried out as part of an important stage in 
ensuring the quality and feasibility of the Generative AI- based Green Work 
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Environment simulation that is being developed. This media is designed to support 
the Work Integrated Learning (WIL) program in vocational education institutions, by 
carrying the principles of environmentally friendly industries. Validation is carried 
out by three experts from the fields of vocational education, digital learning 
technology, and green industry development. The assessment includes 20 indicators 
that assess aspects of media content, visual appearance, interactivity, and relevance to 
the learning context and industry needs. Each validator gives a score in the range of 1 
to 5, so that the maximum score for each indicator is 15. The assessment results data 
are presented in Table 3 below: 

Table 3. Learning media test assessment data 

No Selected Criteria 
Validator 
Value 1 

Validator 
Value 2 

Validator 
Value 3 

Total Percentage 
Evaluation 

Criteria 

1 Conformity of 
media content with 
the Green Work 
Environment and 
WIL themes 

4 5 5 14 93.3 Good 

2 Visual appeal (book 
design / video 
quality) 

5 4 5 14 93.3 Very good 

3 Quality of graphics 
and supporting 
illustrations 

4 4 4 12 80.0 Enough 

4 The appeal of visual 
and graphic 
displays 

5 5 5 15 100.0 Very good 

5 Appropriate use of 
colors and fonts 

3 4 4 11 73.3 Enough 

6 Audio and visual 
quality (if there is 
video) 

4 5 5 14 93.3 Very good 

7 Consistency of 
appearance between 
pages 

4 4 5 13 86.7 Good 

8 Suitability of media 
to the characteristics 
of vocational 
students 

5 5 4 14 93.3 Very good 

9 Relevance of content 
to green industry 
work practices 

5 4 5 14 93.3 Very good 

10 Innovation in the 
use of AI in learning 
simulations 

4 4 4 12 80.0 Enough 

11 Flexibility of access 
(can be opened on 
various devices) 

5 4 5 14 93.3 Very Good 

12 The benefits of 
media in Work 
Integrated Learning 

5 5 5 15 100.0 Very good 

13 Compliance of 
media content with 

4 4 5 13 86.7 Good 
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green vocational 
education values 

14 Language in 
communicative and 
easy to understand 
media 

4 4 4 12 80.0 Enough 

15 Availability of 
media usage 
instructions 

5 4 5 14 93.3 Very good 

16 User data security 
and protection 

5 5 5 15 100.0 Very good 

17 Accuracy of media 
presentation of 
material 

4 4 4 12 80.0 Enough 

18 The relationship 
between theory and 
practice in media 

4 5 4 13 86.7 Good 

19 Media support for 
independent 
learning 

5 4 5 14 93.3 Very good 

20 Media 
communication 
style according to 
participant 
character 
(vocational school 
students) 

5 5 5 15 100.0 Very good 

Average 13.5 90.0 Good 

Based on Table 3, the validation test of the Green Work Environment 
simulation media based on Generative AI was carried out by three expert validators, 
consisting of vocational education experts, digital learning technology experts, and 
green industry practitioners. The assessment was carried out on 20 important 
indicators to assess the quality of content, appearance, usefulness, and feasibility of 
the media as a learning tool in the Work Integrated Learning (WIL) program in a 
vocational education environment oriented towards an environmentally friendly 
industry. 

The validation results showed that the media obtained an average total score 
of 13.5 out of a maximum of 15 points with a feasibility percentage of 90.0%. Based on 
the evaluation criteria, this media is in the "Good" category and is highly 
recommended for use in green industry-based WIL learning. Interactive learning 
media based on Work-Integrated Learning indicates that the media is very suitable 
for use in supporting green industry-based vocational learning (Prohimi et al., 2024). 
The media is considered capable of simulating an environmentally friendly work 
environment with an interesting, relevant, and technology-based approach. The 
indicators that received the highest scores (100%) include the attractiveness of the 
graphic display and interactivity, the usefulness of the media in WIL learning, user 
data security, and the consistency of communication style that is in accordance with 
the characteristics of vocational students. Learning media that simulates an 
environmentally friendly work environment can increase the active involvement of 
students and their readiness for environmentally conscious work (Ahmed et al., 2024). 
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This shows that the media is designed not only to be visually appealing, but also to 
take into account important technical aspects such as data protection, usefulness in 
practical learning, and the connection between theory and the reality of the world of 
work. 

Several indicators that are still in the "Sufficient" category (value 73.3–80.0%) 
include the quality of supporting graphics, consistency in the use of colors and fonts, 
use of more communicative language, and accuracy of presentation of the material. 
These shortcomings are important notes in further development, especially to 
strengthen aspects of readability, user comfort, and improve the quality of visual 
design so that the media becomes more intuitive and effective as a whole. Easy-to-
understand language and clear design are very important for creating effective 
vocational learning materials so that students understand and are more motivated to 
face changes in the industrial world (Sari et al., 2022). Overall, the validation results 
show that this simulation media is very suitable for use to support the implementation 
of the Work Integrated Learning program which prepares vocational students to face 
the industrial work ecosystem that prioritizes the principles of sustainability and 
cutting-edge technology. This validation is a strong foundation that the media is able 
to function as a contextual, adaptive, and innovative learning tool to realize vocational 
education that is relevant to the challenges of the future green industry. 

 
5. Platform Validation Test 

Platform validation testing is an evaluative process carried out systematically 
to assess the feasibility, effectiveness, and functional suitability of a digital platform 
before it is widely implemented in the learning process. In the context of this study, 
the platform validation test aims to ensure that the Green Work Environment 
Simulation platform based on Generative AI has met quality standards and supports 
the needs of the Work Integrated Learning (WIL) program oriented towards 
environmentally friendly industries in vocational education institutions. This 
validation includes aspects of accessibility, user interface appearance, feature 
effectiveness, content relevance, data security, and support for independent and 
collaborative learning. Through this process, feedback is obtained from expert 
validators that can be used to make improvements and refinements to the platform in 
order to provide an optimal learning experience, in accordance with the characteristics 
of students and the demands of sustainable industry. 

Table 4. Platform validity test assessment data 

No Selected Criteria 
Validator 
Value 1 

Validator 
Value 2 

Validator 
Value 3 

Total Percentage 
Evaluation 

Criteria 

1 Platform 
accessibility by users 

4 5 4 13 86.7 Good 

2 Consistency of user 
interface (UI) 
appearance 

5 4 5 14 93.3 Very good 

3 Integration of 
environmentally 
friendly industrial 
work simulation 
features 

4 4 4 12 80.0 Enough 
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4 Availability of 
interaction features 
(forums, comments, 
questions and 
answers) 

5 5 5 15 100.0 Very good 

5 Relevance of 
features to the 
implementation of 
Work Integrated 
Learning (WIL) 

3 4 4 11 73.3 Enough 

6 Multi-level access 
availability (admin, 
teacher, student, 
industry partner) 

4 5 5 14 93.3 Very good 

7 Attractive and user-
friendly interface 
design 

4 4 5 13 86.7 Good 

8 Suitability of 
multimedia (audio, 
video, images) to 
support user 
understanding 

5 5 4 14 93.3 Very good 

9 Platform support for 
collaboration 
between users 
(teachers-industry-
students) 

5 4 5 14 93.3 Very good 

10 green industry 
simulation 

4 4 4 12 80.0 Enough 

11 Clarity of navigation 
and flow of use of 
features within the 
platform 

5 4 5 14 93.3 Very Good 

12 User data security 
and protection 

5 5 5 15 100.0 Very good 

13 The usefulness of 
platforms in digital 
learning 

4 4 5 13 86.7 Good 

14 Video-based self-
training and 
evaluation features 

4 4 4 12 80.0 Enough 

15 Participant reporting 
& progress tracking 
dashboard 

5 4 5 14 93.3 Very good 

16 Supporting 
information about 
environmentally 
friendly technology 

5 5 5 15 100.0 Very good 

17 Effectiveness of 
delivering 
educational 
messages through 
digital elements 

4 4 4 12 80.0 Enough 
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18 Flexibility of use 
across devices and 
operating systems 

4 5 4 13 86.7 Good 

19 Availability of 
instructions for use 
and FAQs 

5 4 5 14 93.3 Very good 

20 Consistency of 
appearance and 
content structure 
across platform 
features 

5 5 5 15 100.0 Very good 

Average 13.4 89.3 Good 

Based on table 4, the platform validation test was conducted by three expert 
validators who have backgrounds in educational technology, software engineering, 
and vocational curriculum development based on environmentally friendly 
industries. The assessment was conducted on 20 main indicators that reflect the 
technical, functional, aesthetic, and educational aspects of the Green Work 
Environment Simulation platform based on Generative AI developed to support the 
implementation of the Work Integrated Learning (WIL) program in vocational 
education institutions. 

The validation results show that the average total score of all indicators is 13.4 
out of a maximum of 15, with a feasibility percentage of 89.3%, so it is included in the 
"Good" category. Several indicators received the highest scores (100%), including the 
availability of interactive features such as forums and Q&A, security and protection 
of user data, completeness of information on local tourism and agriculture as part of 
the green work environment simulation context, and consistency of content 
appearance and structure across platform features. Interactive, safe, and contextual 
learning media design is essential to increase the acceptance and effectiveness of 
learning (Zardari et al., 2021). This indicates that the platform has a strong foundation 
in terms of interactivity, digital security, contextualization of learning, and 
professional design. 

Other indicators that also received a “Very Good” rating (above 90%) include 
multi-level user access (admin, mentor, participant), support for collaboration 
between village MSME actors as industry partners, clear navigation, and a user 
progress reporting and tracking dashboard. The well-designed dashboard allows 
users with teacher profiles to monitor student progress in specific courses, including 
scores obtained for exams taken and completion rates for each session (Huang et al., 
2021). This shows that the platform has been designed with the needs of users from 
various backgrounds in mind and supports real-time monitoring of learning progress. 

However, several indicators are still in the “Sufficient” category (value 73.3–
80%), such as the relevance of features to the village business incubation process, 
innovation of educational features based on simulations, effectiveness of delivering 
educational messages, and the existence of independent training through videos and 
quizzes. The suitability between platform features and the business incubation 
process greatly affects the effectiveness of the support provided to users (Gunawan et 
al., 2023). This category indicates that although the platform is quite feasible, there is 
still room for improvement, especially in the integration of more interactive 
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technology simulations, as well as strengthening independent training materials to 
further stimulate user reflection and understanding in depth. 

Overall, the results of the validation test confirm that the developed platform 
has great potential to support green industry project-based learning in the Work 
Integrated Learning scheme. This platform not only meets the technical and 
pedagogical aspects, but also has high flexibility and adaptability to the needs of 
environmental-based vocational education and cutting-edge technology such as 
Generative AI. This validation is an important basis for further development, both in 
terms of content, features, and platform connectivity with the green industry 
ecosystem. 

 
6. Implementation 

The implementation of a green work environment simulation based on 
Generative Artificial Intelligence is carried out as part of the Work Integrated Learning 
(WIL) Program at vocational education institutions that carry the concept of an 
environmentally friendly industry. This simulation is designed to create a virtual 
learning experience that resembles real working conditions in the green industry 
sector, while strengthening the integration between theory and practice. The 
implementation of the simulation involves students from related fields of expertise 
who follow a work scenario-based learning process using generative AI technology. 
Measurements are taken at the stages before and after the simulation to see the extent 
to which participants' competencies have increased in several important aspects of 
learning. 

The following table presents the quantitative results of the implementation 
process, which show significant improvements in four key variables: understanding 
of green industry concepts, green work practice skills, learning motivation, and 
problem-solving abilities. 
Table 5. The Effect of Generative AI Simulation on Students' Understanding and 

Skills 

No Measured Variables 
Pre-Simulation 
Average Score 

Post-Simulation 
Average Score 

Increase (%) 

1 Understanding the Green Industry 
Concept 

65 85 30% 

2 Green Work Practice Skills 60 82 36.7% 

3 Motivation to learn 70 90 28.6% 

4 Soft Skills (Problem Solving) 62 80 29% 

Based on Table 5 shows the results of a quantitative evaluation of the effect of 
implementing a Generative AI-based simulation on four main variables of student 
learning outcomes. After participants conducted a green work environment 
simulation as part of the Work Integrated Learning (WIL) Program, each variable 
showed a significant increase. For the variable of understanding the concept of green 
industry, the average score increased by 30% from 65 to 85. This shows that the AI 
simulation-based approach is effective in helping participants understand the 
concepts, structures, and practices applied in the green industry. Simulations using 
AI technology have shown significant improvements in students' conceptual 
understanding of complex systems, especially in the context of the environment and 
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industry, by presenting an immersive and interactive experience that cannot be 
imitated by traditional methods (Kittipanya et al., 2025). 

The highest increase in green work practice skills occurred, with a score 
increasing from 60 to 82, or 36.7%. This indicates that participants gained more in-
depth technical experience through real-world work scenario simulations, which are 
usually difficult to obtain through conventional learning. In addition, learning 
motivation increased, with scores increasing from 70 to 90 (28.6%). The application of 
AI-based virtual simulations in vocational training enhances the acquisition of 
practical skills by providing a realistic scenario-based learning environment that 
mimics workplace challenges, resulting in better preparedness for tasks in the green 
industry (Bahaw et al., 2025). This suggests that the use of intelligent technologies such 
as Generative AI can make education more engaging, encourage active participation, 
and foster students' curiosity. Meanwhile, soft skills increased from a score of 62 to 80, 
or 29%. In addition to technical skills, AI-based learning environments support the 
development of critical thinking and problem-solving skills, which are essential for 
adapting to the dynamic demands of sustainable industries and green work 
environments (Bagherimajd et al., 2025). This shows that simulations not only train 
technical skills but also help people learn to think critically and solve problems in a 
dynamic work environment. Overall, the data in this table shows that the integration 
of Generative AI simulations in vocational learning environments is not only effective 
in improving technical understanding and skills, but also able to strengthen affective 
and cognitive aspects that are important in work readiness in the green industry era. 
 
E. CONCLUSION 

This study has successfully developed and implemented a green work 
environment simulation utilizing Generative Artificial Intelligence (AI) within the 
Work Integrated Learning (WIL) Program at a vocational Education institution. The 
results of the quantitative evaluation showed a significant increase in students' 
understanding of the concept of green industry, green work practice skills, learning 
motivation, and soft skills, such as problem-solving, after participating in the 
simulation. This demonstrates that the use of Generative AI as a learning medium can 
offer a more interactive, realistic, and adaptive learning experience compared to 
conventional methods. In addition to enhancing technical competence, this simulation 
also fosters the development of environmental awareness and the skills necessary to 
address the challenges of the expanding green industry. These findings confirm that 
integrating intelligent technology, such as Generative AI, in vocational Education is a 
strategic step in creating a workforce that is ready and competent in the future green 
industry. However, the success of this implementation also requires the support of 
technological infrastructure, educator readiness, and curriculum adjustments that are 
relevant to current technological developments and industry practices. Therefore, 
vocational Education institutions need to continue to develop the capacity and 
resources to adopt this technology optimally. 
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